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Graphical Abstract
A novel Barton decar boxylation produces a 1,4-phenyl radical rearrangement domino reaction.

Alejandro Manchado, Mercedes Garcia, Mateo M. SllgBavid Diez and Narciso M. Garrido.
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Dedicated to the memory of Professor Barton.
ABSTRACT

A novel 1,4-Phenyl radical rearrangement (1,4-PhiRRjlescribed in a typical Barton decarboxylation
procedure. While carrying out this reaction in prese of d\,N-disubstituteds-amino acid derivative, the
decarboxyphenyl rearranged derivative is obtaiasdyell as in presence §iN,N-acylamide. On the other
hand, secondary amines give thiactam derivative without rearrangement, as weMNd&moc derivatives
give the normal decarboxylation reaction. In reganfl amines which are far away from the carboxylic
group, such ag-amino acid derivatives, the reaction occur throwaglypical Barton decarboxylation
without rearrangement. The diversity of the reactimoves synthetic usefulness paving the way to
interesting biologically active compounds.
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1. Introduction

D.H.R. Barton has provided us with useful toolsdoganic synthesis, specially dealing with radical
reaction since the discovery in 1960 pfunctionalization using nitrite estefsthe radical
deoxygenation known as Barton-McCombie reactiand the noteworthy decarboxylation reaction
described first in collaboration with W.B. Mothetiveand D. Crick and then studied
mechanistically with S.Z. Zarét al* this reaction has been used several times by ooupg

especially with thiohydroxamic acids and it is tasic of this communication.

We have demonstratéo domino reactions by using chiral lithium amidih functionalizeda, -
unsaturated esters: first when lithiumrfiethylbenzyl)benzylamideRj- or (-1 is used to initiate
the asymmetric conjugate addition cyclisation oha@,7-diendioate (scheme 1) to generate chiral
cyclohexane derivativels® and applied it to the synthesis oR(3R 9R)-2-azabicyclo[3.3.1]nonane-
9-carboxylic acid (morphanic acidwith a morphan scaffold, which was used in thettsysis of a
new class of opioid receptor ligantf$mportantly, the chemoselective hydrolysis of ticet& ester
and further Barton decarboxylation pave the wag formal synthesis of pumiliotoxin €°Second,

a novel domino reaction: stereoselective Irelangigéh rearrangement and asymmetric Michael
addition! A protocol starting from Baylis-Hillman addudts (Scheme 1) using chiral lithium amide
(R)-1 to affordd-aminoacidd 11, that can be transformed to piperidoh€sand further to piperidines
V. When benzaldehyde was used as starting materizdylis-Hillman reaction we have proved the
application of the methodology toward the enantexdese synthesis of (+)-L-733,060 and (+)-CP-
99,994’° When cinnamaldehyde was used as starting materiaylis-Hillman reaction, we have
proved the application toward the synthesis of pieedicarboxylic acids (PDAj and actually our

studies toward the synthesis of anabdsiequired the use of the Barton decarboxylatiostiea.
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Scheme 1: Domino reactions: 1) With diendioatevdgives. 2) With Baylis-Hillman derivatives.
Obtention of compourdls7 and8. Reagents and conditions: a) LiOH. b) TFA.

Phenethylamine-based drugs are a well-known fawilyompounds with highly and important
bioactivity? Small molecules such as adrenaline, noradrenadipieedrine or amphetamine and its
derivatives have this kind of skeleton and they @sed to treat neurologic disorders and mental
issues, as they are neuronal central system stitsdfaHerein, we report the synthesis of
phenethylamine derivatives bases on the discovery mew domino reactions initiated in Barton
decarboxylation fronf-aminoacid derivatives followed by a 1,4-phenylicatirearrangement (1,4-
PhRR), which is a powerful tool in the synthesis \a@riety of these derivatives such as
ethamphetamirl& which is under study.

Results and discussion

As it has been reviewed recently by Davies etaafjteat number gf-amino acids are accessible by
asymmetric aza-Michael addition of chiral lithiunmide to a,5-unsaturated estet$, alkaline
hydrolysis provides the correspondiMgN-dibenzyldisubstituted amino acids in which we can
anticipate a constrained environment for the inecmmradical Y1) when performing Barton
decarboxylation (scheme 2). The homobenzylic regements indicated in the scheme 2 are

known? and usually take place when, in addition to regmiveg the aromatic structure, a low



energyVII radical is obtained, or as when one

of the R gsas@n electron donor heteroatom, as it

is indicated in the rearrangement of the radicakgmescribed in scheme 2.
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wraegement. Reagents and conditions: a) LiOH.

The famino acidsl2-14 were achieved by the aforementioned methodologly2a#h by domino

reaction to producg-aminoacid’, in this way we get td and8 (scheme 1). The rest of compounds

that were treated under the mentioned reactionitiond were obtained as described below.

First of all, it is required g-amino carboxyl derivative instead ¢f, for which the following

reactions are carried out:
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Scheme 3: Interchange of carboxy functional
CeHe/MeOH; b: TFA.

ity. doedis and conditions: a: M&CHN, 2.0 M,



The treatment 08 and4 with Me;SiICHN; leads to the diestefi® and16 with 100% and 70% vyields
respectively. The hydrolysis produd® and18 are obtained in 100% and 71% yield after treating
the diesters with TFA.

With a variety of f~amino acids ando-alkyl-B-amino acids in hand the reactivity of Barton

decarboxylation via thiohydroxamate esters was taklen and the results are shown in scheme 4.
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di-N-oxide, PP, DCM. 2)tBuSH, h.



The decarboxylation ofl8 could produce a derivative that by hydrogenolysisuld give the
piperidone precursor of anabasine. However, whstintg the decarboxylation at8, the expected

reaction product is not obtained, but the rearrdragempoun®3 is obtained.

The spectroscopic data 28 shows the existence of an ethyl grou@apm: 0.82 (3H, tJ = 6.9 Hz,
NCH,CHj3) and 2.55-2.64 (2H, m, N€GCHj3) and two unpaired methines @fppm): 3.35 (1H, ddd,
J=11.3,11.2 and 3.0 Hz, H-4) and 3.90 (1H] €,11.0 Hz, H-5). In order to ascertain the strraitu
complexity two-dimensional normal heteronuclear (B®) and long-range correlation (HMBC)
experiments corroborate the structure28fand allow the assignment of all its spectroscajaita.
The conectivities of s, of phenyl on C-4 wittH-5 andH-4 that fix its position and those of GH
(of ethyl) with CHPh and withH-5 stand out.

Thus, a radical benzylic rearrangement is describeghich a 1,4 migration of phenyl occurs and

which is unprecedented in the literature.

In our case, the proposed reaction mechanism isrtaeéndicated in scheme 5, in which the radical,
which initially formedI X, evolves due to the proximity of the aromatic ring analogy with the
homobenzylic rearrangement described, giving tldgcah with the spiranic carboX that evolves
immediately to produce the low energy intermedidtedue to the existence of nitrogen as an
electron donor, which in the presence of the hyenodonor tBuSH) generates the final product of

reaction.
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Scheme 5: Proposed mechanism for 1,4-phenyl radiaalangement.

Given the unexpected result, the reaction wasezhwut several times, always obtaining the same
result. The loss of stereoselectivity found in €Cetild be due to inversion of radical configuration
from I Xa to 1 Xb, shown in scheme 5. Similar retention of configumatis account by Walborskst
al.™® in cycloprpyl radical system by Barton decarbofigia reaction with a level of retention till
84% using tert-butylthiol as the hydrogen donating reagent, aryd Buckmelter et al'* by
enantioselective decarboxylation in tetrahydropyeare with different hydrogen atom donotert
butylthiol included).

Phenyl derivativel7 behave in the same way but with better select{\@i1), /~amino acidsl2 and

13 produce 1,4-PhRR derivativd9 and20 with 41% and 43% vyields respectively. But, whea th
carboxyl is 0 to the amine group, the radical is far away frone phenyl group and the
decarboxylation compoun#4 is obtained, as well as when methyl derivativeis treated under
same conditions yieldin@l, probably by a less steric demanding environmenprobably the
reaction needs more time under radical mediatisncauld be by using a slower hydrogen atom
donor such as-BusSnH, 1,4-cyclohadiene, B®iH or EtSiH.*> Computational and kinetic studies

are underway to control this reactivity.



In order to amplify the scope of the reaction weggeme new3-amino acid such &7, 29 and33 as

shown in scheme 6, and the cygi@mino acids and8 in scheme 1.
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In scheme 7 it is shown the results of performiagt& decarboxylation with these compounds.
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Scheme 7: Reactivity of modified amines, and pgmie carboxylic acids. Reagents and

conditions: a: 1) 2,2’-dithiodipyridine-1,1’-d\+oxide, PPk DCM. 2)tBuSH, h.
N-a-methylbenzyl andN-acetyl amide29 gives way to compoun@5 through the 1,4-PhRR, in
which decarboxylation was established by MS and sheicture by two-dimensional NMR
experiments ‘H/*H and *H/**C, SI) showing the existence of rotamers. On theerohand N-a-
methylbenzyl secondary amine under the same condjrovidesf-lactam 34, as a conveniet
method for activation of carboxyl group toward eéychmide formation, HNFmoc derivativé3
provides decarboxylation showing an alternative way obtained anabasine and his phenyl
homologue.N-debenzylation ofl9 and 20 will provide aromatic homologues of ethamphetamine
From these results it could be assess that terfiamyine org-amide acids with an aromatft:
substituent under Barton decarboxylation will paevthe 1,4-PhRR described. It is probably that
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stacking interaction withinlXa in scheme 5 favors the appropriate configuratian fhe
rearrangement. Witfi-alkyl substituent only decarboxylation has beesevbed and further studies
are needed to retard the donation of the hydrogem.ather compounds devoid of the proximity of

dibenzylamine give rise to usual decarboxylation.

Further work is overtaken in our laboratory to dabtne pharmacological active compound as well

as to perform SAR studies.
Conclusions

D.H.R. Barton has provided us with tools for divigrén this way by using his typical procedure for
decarboxylation. We can achieve it properly in compuls such a8, 7, 14 and33 to provide24, 21,
37 and 36 respectively. Nevertheless, when we treat in tloisdition secondary derivativ&’, we
obtain p-lactam 34 by carboxyl activation, and, interestingly, wh&mmino acid10 and 11 or a-
alkyl-p-amino acidsl7 and 18 were treated under the same condition we 2§pt21, 22 and 23

respectively via an unknown 1,4-phenyl radical r&@gement that we described for the first time.

This gives way to provide in one pot procedure aniho process by radical decarboxylation
followed by 1,4-phenyl radical rearrangement to vmgte from p-amino acids derivatives
phenethylamines, interesting class of pharmacdutlieavatives from which ethamphetamine and

related compounds is a future objective.

Experimental

All chemical reagents were purchased from Sigmaigédor Acros. High-purity reaction solvents
were purified accordingly to literature. All reamtis were carried out in borosilicate Pytetype
glassware and under inert conditions, using Arnastigas. Reaction monitoring was followed by
TLC, type Merck 60 F254, which visualization washi@ved with UV light and ninhydrin or
potassium permanganate as appropriate stains. Etmsmatography was carried out on Kieselgel
40 (Merck, 0.040-0.063) silica. Yields and charaztion data belong to chromatography purified
compounds. Deuterated solvents were purchased @amo Erba. Optical rotations were measured
on a Perkin Elmer 241 polarimeter in 1 dm cellg]d{%. Infrared spectra were recorded on a
Shimadzu IRAffinity-1 (IR). NMR experiments werecteded on a Varian 200 VXH NMR/200
MHz, *C NMR/50 MHz) and on a Bruker DRX 408H NMR/400 MHz). 2D HMBC, HMQC or
representative compounds were also recorded tgrapsotons and carbons on new structures. 2D
COSY 'H-'H homonuclear correlations have been determinedHblH COSY experiment with
double function filler and gradients on a Bruker YOR00. 2D HSQCH-'*C heteronuclear

11



correlations have been determined 14'°C HSQC experiment with single quantum filler and
gradients, also on a Bruker DRX 40@hemical shifts are reported in ppm (parts periomil
relative to referenced values. High-resolution mngssctrometry (HRMS) analyses were performed
on an Applied Biosystems QSTAR XL (ESI, electrogpranization) and in a VG-TS 250 (El,

electronic impact), at 70 eV (m/z).

The compounds 12, 13, 14,7°and 17, 18 were prepared according to the cited references.

General Barton decarboxylation procedure

The suitable substrate is dissolved in DCM. In ik daom, as the Barton reagent is photosensitive, 1
equivalent of 2,2’-dithiodipyridine-1,1'-dN-oxide (Barton reagent) is added, as same as 1
equivalent of triphenylphosphine. In constant dgitg the reaction is carried out in darkness

conditions.

Once the reaction finished, 3 equivalentsef-butylthiol are added and the mixture is irradiated
with two 220 W lights.

After an hour, all the solvent is evaporated arerdaction product is chromatographed.

(9-N-benzylN-ethyl-1,2-diphenylethan-1-amin&9)

Following the general Barton decarboxylation pragedthe reaction was carried out with 70 mg of
9 (0.20 mmol), 52 mg of triphenylphosphine (0.20 ninamd 50 mg of 2,2’-dithiodipyridine-1,1’-
di-N-oxide (0.20 mmol). After stirring the reaction f8rhours, 0.07 mL ofert-butylthiol (0.60
mmol) were added and after irradiation the mixtéoe 1 hour the product were isolated with
hex:EtAcO 99:1. In the end, 20 mg were obtainadldy 31%.

[a]p®= -5.4 € 0.53, CHCi) NMR *H § (ppm) (200 MHz, CDG): 1.05 (3H, t,J= 7.10 Hz,
NCH,CHg), 2.2-2.4 (1H, dgJ= 13.0 and 6.95 Hz, NGHHCHs), 2.65-2.83 (1H, dg]J= 13.0 and 6.95
Hz, NCHHsCHj3), 2.93-3.07 (1H, m, PhCGiH), 3.22-3.35 (1H, ABJag= 14.33, NCHHPh), 3.3-
3.38 (1H, m, PhCHE), 3.75-3.85 (1H, dJag= 14.33, NCHHPh), 4.00 (1H, tJ= 7.42, PhCH),
7.02-7.51 (15H, m, ArH)NMR *3C ¢ (ppm) (50 MHz, CDGJ): 29.72 (CH, NCH,CHs), 38.30
(CHz, NCH,CHg), 43.13 (CH, C-2), 53.94 (Chl NCH,Ph), 64.99 (CH, C-1), 127-129.4 (Cx15, Ar),
139.95-142.5 (Cx3, z0)-

(9-N-benzylN-ethyl-1-(furan-2-yl)-2-phenylethan-1-amin20j

12



The general procedure was followed and the nexjer@aamounts were added: 88 mgl6f(0.25
mmol), 66 mg of triphenylphosphine (0.25 mmol) a®@ mg of 2,2-dithiodipyridine-1,1’-dN-
oxide (0.25 mmol). The reaction was stirred forctits and then 0.085 mL oért-butylthiol (0.75
mmol) were added and, after 1 hour, the productureéxwas chromatographed. In the end, 9 mg of
20 were obtained after eluting with hex:EtAcO 99:1eld: 33% .

[a]o®= -44.7 € 0.30, CHC}). NMR *H ¢ (ppm) (200 MHz, CDG): 0.99 (3H, t,J = 7.1 Hz,
NCH,CHg), 2.28 (1H, dqJ= 13.5 and 6.8 Hz, NCHHCHj3), 2.84 (1H, dgJ= 13.5 and 6.8 Hz,
NCHHgCHs), 3.14 (2H, dJ= 7.6 Hz, CH, C-2), 3.29 (1H, dJ= 14.3 Hz, NCHHPh), 3.89 (1H, d,
J=14.3 Hz, NCHHPh), 4.02 (1H, t)= 7.6 Hz, CH, C-1), 6.35 — 6.05 (3H, m, CH, Furh6/— 6.89
(10H, m, ArH). NMR C 6 (ppm) (50 MHz, CDG): 13.61 (CH, NCH,CHs), 37.57 (CH,
NCH,CHg), 44.07 (CH, C-2), 54.59 (Chl NCH,Ph), 58.49 (CH, C-1), 106.28-109.67 (CH, Fur),
125.84-130.05 (CHx10, Ph), 139.67-141.43 (Cx3C | R vmax (ci'): 2964, 2926, 2852, 737, 698.

N-benzylN-ethylpropan-2-amine2q)

The next quantities were added following the gdnan@cedure: 22 mg dfl (0.07 mmol), 20 mg of
triphenylphosphine (0.07 mmol) and 19 mg of 2,2kdidipyridine-1,1’-diN-oxide (0.07 mmol).
After 4 hours, 0.025 mL ofert-butylthiol were added and after 1 hour, the producxture was
chromatographed. In the end, 5 m@bfwas obtained with hex:EtAcO 99:1. Yield: 26%.

NMR *H 6 (ppm) (200 MHz, CDG): 0.91 (6H, d,J= 6.6 Hz, CH(CH),), 1.05 (3H, dJ= 6.6 Hz,
NCHCHg), 3.00 (1H, quint)= 6.6 Hz, CH(CH),), 3.70 (2H, ABJas= 15.4 Hz, NCHPh), 3.91 (1H,
g, J= 6.6 Hz, NCHCH), 7.91 — 7.00 (10H, m, ArH).

Methyl (4S,5R)-5-(benzyl(ethyl)amino)-4,5-diphenylpentano&22)(

Following Barton decarboxylation procedure, the tngxantities were added: 91 mg df (0.20
mmol), 63 mg of triphenylphosphine (0.23 mmol) a@ mg of 2,2-dithiodipyridine-1,1’-dN-
oxide (0.20 mmol). After 4 hours of reaction, 0.0WQ of tert-butylthiol (0.60 mmol) were added
and the mixture was irradiated for 90 minutes. Alkiting the product mixture with hex:EtAcO
99:1, 29 mg oR2 were obtained. Yield: 37%.

[a]p?®= +33.2 € 1.44, CHCE). NMR 'H ¢ (ppm) (400 MHz, CDG): 0.81 (3H, t,J= 6.9 Hz,
NCH,CHs), 1.54-1.62 (1H, m, Hg, 1.67-1.74 (2H, m, H-2), 1.98-2.04 (2H, m, NHHs), 2.53-
2.58 (1H, m, H-R), 2.92 (1H, ABJxs= 14 Hz, NCHHPh), 3.34 (1H, dt)= 11.0 and 3.6 Hz, H-4),
3.51 (3H, s, COOC¥), 3.75 (1H, AB,Jag= 14.0 Hz, NCHHPh), 3.88 (1H, dJ= 11.1 Hz, H-5),
7.00-7.46 (15H, m, ArH)NMR *C ¢ (ppm) (50 MHz, CDGJ): 13.3 (CH3, NCHCHjz), 29.6 (CH,

13



C-3), 32.4 (CH, C-2), 42.9 (CH, NCH,CHs), 47.2 (CH, C-4), 51.5 (C4 COOCHy), 53.6 (CH,
NCH;Ph), 67.9 (CH, C-5), 126.4-129.3 (CHx15, Ar), 13{C2 Gps), 140.5 (C, Gso CHPh), 142.7
(C, Gpso CHoPh), 174.1 (C, COOCH IR vimax (cni): 3394, 3059, 3026, 2922, 2804, 1736, 1488,
1452, 1365, 1156, 1073, 753, 7BOR.M.S., FAB, calcd for G/Hs,O.N [M+H]*: 402.2427, found:
402,2423.

Methyl (4S,5R)-5-(benzyl(ethyl)amino)-4-phenyl-5-(pyridin-3-yBptanoate43)

Following the Barton decarboxylation procedure, thaction was carried out with these reagent
guantities: 100 mg df8 (0.22 mmol), 69 mg of triphenylphosphine (0.26 ninamd 67 mg of 2,2'-
dithiodipyridine-1,1’-diN-oxide (0.26 mmol). After 3 hours, 0.074 mL ddrttbutylthiol (0.66
mmol) were added and the reaction mixture irradidde 50 minutes. After the reaction product was
chromatographed, 34 mg 28 were obtained when eluting with hex:EtAcO 9:1.1¥1689%.

[a]p®®= +11.3 € 1.21, CHCE). NMR 'H ¢ (ppm) (400 MHz, CDG): 0.82 (3H, t,J= 6.9 Hz,
NCH,CHs), 1.48-1.57 (1H, m, H#, 1.59-1.68 (1H, m, H3, 1.99-2.02 (2H, m, H-2), 2.55-2.64
(2H, m, NCHCHjy), 2.87 (1H, AB,Jag= 14.0 Hz, NCHHPh), 3.35 (1H, ddd}= 11.3, 11.2 and 3.0
Hz, H-4), 3.52 (3H, s, COOGH 3.74 (1H, AB,Jag= 14.0 Hz, NCHHPh), 3.90 (1H, dJ=11.0 Hz,
H-5), 7.06-7.31 (10H, m, ArH), 7.56 (1H, &k 8.4 Hz, H-5-pyr), 8.46 (1H, d= 3.4 Hz, H-4-pyr),
8.54 (2H, sJ= 3.4 Hz, H-2-pyr and H-6-pyrNMR **C 6 (ppm) (50 MHz, CDGJ): 13.2 (CH,
NCH,CHg), 29.3 (CH, C-3), 32.0 (CH, C-2), 42.8 (CH, NCH,CHg), 46.5 (CH, C-4), 51.7 (C#
COOCH;), 53.6 (CH, NCH,Ph), 65.7 (CH, C-5), 126-128.9 (CHx10, Ar), 13623 C-3-pyr), 139.7
(C, Gpso CHoPh), 141.9 (C, Gso CHPh), 173.9 (C, COOGH IR vimax (cmi*): 3060, 3027, 2930,
2847, 2800, 1736, 1452, 1425, 1365, 1211, 11665,1020.H.R.M.S., FAB, calcd for GgH310:N>
[M+H] *: 402.2427, found: 102, 2423

Tert-butyl (9-2-((9-(benzyl(R)-1-phenylethyl)amino)(pyridin-3-yl)methyl)butanea®4)

After following the general procedure and adding B@® of 4 (0.10 mmol), 31 mg of
triphenylphosphine (0.10 mmol) and 30 mg of 2,2kdidipyridine-1,1’-diN-oxide (0.11 mmol),

the reaction was stirred for 5 hours and, then3D @l of tert-butylthiol (0.30 mmol) were added.
After irradiating the mixture for 50 minutes, theaction crude was chromatographed and the desired
product isolated with hex:EtAcO 8:2. In the end 2@ of 24 were obtained. Yield: 35%.

[a]o®®= +37.9 € 1.33, CHC}). NMR *H ¢ (ppm) (400 MHz, CDG): 0.81 (3H, t,J= 7.5 Hz,
CH,CHjs), 0.98 (3H, d,J=6.8 Hz, NCHCH), 1.01 (9H, s, C(CH)s), 2.10-2.16 (2H, m, CHCHs),

2.86 (1H, dtJ= 11.6 and 3.6 Hz, H-2), 3.58 (1H, AByg= 13.8 Hz, NCHHPh), 3.87 (1H, d)=
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11.6 Hz, H-3), 4.00 (1H, ARJag= 13.8 Hz, NHHPh), 4.13 (1H, gJ= 6.8 Hz, NCHCH), 7.23-7.37
(10H, m, ArH), 7.56 (1H, dj= 8.4 Hz, H-5-pyr), 8.46 (1H, di= 3.4 Hz, H-4-pyr), 8.54 (2H, $=
3.4 Hz, H-2-pyr and H-6-pyr)NMR *C § (ppm) (50 MHz, CDGJ): 11.9 (CH, CH,CHs), 15.0
(CHs, C(@)Me), 24.0 (CH, CH,CHs), 27.7 (CHx3, C(CH)3), 50.8 (CH, NNCH,Ph), 51.7 (CH, C-
2), 56.1 (CH, Cf)), 60.9 (CH, C-3), 80.5 (C, C(GM), 123.3 (CH, C-5-pyr), 127.2-129.2 (CHx10,
Ar), 136.8 (C, C-3-pyr), 137.2 (CH, C-4-pyr), 139®, Gpso CH2Ph), 177.0 (C, o, CHPh), 148.3
(CH, C-6-pyr), 150.4 (CH, C-2-pyr), 173.5 (C, CBO). IR vmax (cmi’): 3031, 2971, 2933, 2875,
1724, 1446, 1370, 1261, 1158, 1073, 936, MM®R.M.S., FAB, calcd for GgHs/O,N, [M+H]™:
445.2855, found: 445,2883.

Methyl 3-((3549-2-o0x0-4-phenyl-1-(H)-1-phenylethyazetidin-3-yl)propanoatéd}

The following reagent amounts were added usingydreral Barton decarboxylation procedure: 20
mg of 27 (0.06 mmol), 19 mg of triphenylphosphine (0.06 nmand 17 mg of 2,2'-
dithiodipyridine-1,1’-diN-oxide (0.06 mmol). After 5 hours of reaction, 0.08Q of tert-butylthiol
(0.18 mmol) were added and after 1 hour of irragimtthe product mixture was chromatographed
and the desired product was eluted with hex:EtAZD Bield: 66%.

[a]p?®= +103.3 € 0.96, CHC). NMR *H & (ppm) (400 MHz, CDG): 1.36-1.41 (1H, m, H-}),
1.43 (3H, dJ= 7.2 Hz, NCHCH), 1.74-1.82(1H, m, H-}), 2.13-2.20 (2H, m, H-2"), 3.31 (1H, q,
J= 5.6 Hz, H-3), 3.57 (3H, s, COOGH 4.52 (1H, d,J= 5.6 Hz, H-4), 4.98 (1H, g)= 7.2 Hz,
NCHCHs). 7.23-7.34 (10H, m, ArH)]NMR **C 6 (ppm) (50 MHz, CDG)): 19.6 (CH, C(x)Me),
21.1 (CH, C-1), 31.4 (CH, C-2’), 51.8 (CH, COOCH), 52.8 (CH, C-4), 53.6 (CH, C-3), 58.0
(CH, C@)), 127.5-129.9 (CHx10, Ar), 136.8 (C,psfs CHPh), 140.4 (C, s CHPhH), 170.6 (C,
COOCH), 173.4 (C, C-2)IR vmax (ci®): 3031, 2951, 1743, 1495, 1455, 1376, 1200, 10026,
H.R.M.S., FAB, calcd for GiH240sN [M+H]": 338.1751, found: 338.1730.

(9-N-(1,2-diphenylethylN-ethylacetamide3s)

Following the general Barton decarboxylation pragedthe next quantities were added: 25 mg of
29 (0.08 mmol), 21 mg of triphenylphosphine (0.08 ninamd 20 mg of 2,2’-dithiodipyridine-1,1’-
di-N-oxide (0.08 mmol). After 3 hours, 0.030 mL tefrt-butylthiol (0.24 mmol) were added and
after 50 minutes of irradiation, the product mixtwas chromatographed and 5 mg of the desired
product was isolated with a elution of hex:EtAc@.8A rotamer mixture'H RMN spectra was
found. Yield: 39%.
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NMR 'H § (ppm) (400 MHz, CDG): Rotamer A: 0.76-0.82 (3H, m, GEH;N), 1.76 (3H, s,
CH3CO), 3.10-3.18 (1H, ABJag=6.8 Hz, CHCHaHgN), 3.30-3.34 (2H, m, PhCHGRh), 3.49-
3.54 (1H, AB,Jag=6.7 Hz, CHCHaHgN), 5.10-5.14 (1H, m, PhCH), 7.2-7.4 (10H, m, ArH).
Rotamer B: 0.75-0.81 (3H, m, GEH:N), 1.9 (3H, s, CHCO), 3.17-3.23 (2H, m, G&€H,N), 3.35-
3.37 (2H, d,J=7.9 Hz PhCHCHPh), 6.1-6.14 (1H, tJ=7.9 Hz, PhCHCkLPh), 7.2-7.4 (10H, m,
ArH) NMR *3C ¢ (ppm) (50 MHz, CDGJ)): Rotamer A: 13.7 (Ck} CHsCH:N), 22.6 (CH, CH:CO),
36.7 (CH, CH;CHzN), 37.3 (CH, PhCHCHPh), 57.2 (CH, NCHPh), 126.3-129.2 (CH, Ar), 138.3
(Cx2, Gpso), 170.7 (C, CO). Rotamer B: 13.7 (CH3, £HH,:N), 22.6 (CH, CHCO), 37.2 (CH,
CHsCH:N), 39.8 (CH, PhCHCHPh), 63.2 (CH, NCHPh), 126.3-129.2 (CH, Ar), 13@%2, Goso),
170.7 (C, CO)H.R.M.S,, FAB, calcd for GgH2,ON [M+H]": 268.1696, found: 268.1704.

(R)-5-((((9H-fluoren-9-ylYmethoxy)carbonyl)amino)-Frenylpentyl acetate36)

Barton decarboxylation procedure was followed ard rig of 33 (0.04 mmol), 11 mg of
triphenylphosphine (0.04 mmol) and 10 mg of 2,2hdidipyridine-1,1’-diN-oxide (0.04 mmol)
were added and the reaction was carried out foolBsh Then, 0.012 mL akrt-butylthiol were
added and the reaction was irradiated for 1 hodre Tesired product was isolated after a
chromatography by eluting with hex:EtAcO 9:1 anah@ were obtained. Yield 52%.

[a]o?®°= +18.8 € 0.58, CHC}). NMR *C § (ppm) (50 MHz, CDGJ): 22.8 (CH, OCOCH), 21.2
(CHp, C-3), 28.5 (CH, C-2), 36.3 (CH, C-4)47.5 (CH, Fmoc), 55.5 (CH, C-5), 64.3 (Ci€-1),
66.7 (CH, CHFmoc), 120.2-129.0 (CHx13, Ar), 139.8 (Gpsg), 141.5 (CX2, Gsormod, 144.1 (Cx2,
Cipsormod, 156.0 (C, NHCO), 171.4 (C, OCOGH IR vmax (crri’): 3336, 3063, 3031, 2948, 2862,
1734, 1533, 1450, 1367, 1243, 1089, 1030, 759, 741.

(R)-6-phenylpiperidin-2-one3{7)

General Barton procedure was carried out with 29 ofg7 (0.13 mmol), 41 mg of
triphenylphosphine (0.16 mmol) and 39 mg of 2,2hdidipyridine-1,1’-diN-oxide (0.15 mmol).
After 90 minutes 0.044 mL dert-butylthiol were added and the solution was irrgatiafor 1 hour.
After chromatographed, 18 mg &7 were obtained while eluting with hex:EtAcO 1:1eld: 79%.
[a]p?®= +34.2 € 0.68, CHCY). NMR *H ¢ (ppm) (400 MHz, CDG): 1.68 (1H, m), 1.80 (1H, m),
1.90 (1H, m), 2.11 (1H, m), 2.43-2.54 (2H, m, H&)55 (1H, m, H-6), 5.97 (1H, s, NH), 7.25-7.37
(5H, m, ArH).NMR *C 6 (ppm) (50 MHz, CDGJ): 19.9 (CH, C-4), 31.5 (CH, C-5), 32.3 (CH,
C-3), 58.0 (CH, C-6), 126.3-129.1 (CHXx5, Ar), 1427 Gpso), 172.7 (C, C-2)IR vmax (cmi™): 3228,
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2926, 2854, 1654, 1457, 1406, 1340, 1302, M®R.M.S., FAB, calcd for G;H;4ON [M+H]":
176.1075, found: 176.1058.

(R)-6-(pyridin-3-yl)piperidin-2-one

Following the general Barton decarboxylation pragedthe reaction was carried out with 40 mg of
8 (0.18 mmol), 57 mg of triphenylphosphine (0.22 niinamd 54 mg of 2,2’-dithiodipyridine-1,1’-
di-N-oxide (0.22 mmol). After 22 hours, 0.06 mL teft-butylthiol (0.54 mmol) were added and the
mixture was irradiated with two 220 W lights for 80nutes. The solvent was removed and, after the
mixture was chromatographed, no desired productiscdated.
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